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Induction of micronucleus by [DOTA, Tyr3]octreotate labeled with 1311
and 7Lu in peripheral blood lymphocytes IN VITRO

The use of radiolabeled somatostatin analogue is of great interest in
nuclear medicine for diagnostic and therapy of neuroendocrine tumors. A
somatostatin analogue [DOTA, Tyr3)octreotate has been used because of
its high affinity for somatostatin subtype receptors sstr2 and sstr5. The
pharmacokinetic study showed that the blood clearance is rapid and only
9% of the intravenous injected activity remains in blood after one hour. In
this study, we evaluated the cytogenetic damage in peripheral blood
lymphocytes of healthy donors exposed to different radioactive
concentration of [DOTA, Tyr3Joctreotate labeled with '3'l (n=3) and '"7Lu
(n=2), range between 600 and 4700 kBg/mL, that correspond to an
injected activity of 3.1 to 24.4 GBq (83 to 660 mCi) in a reference man with
70kg weight. 3! emits gamma rays with 365 and 637 keV and beta
particles of Emax 495 keV with a physical half-life of 8.1d and '"7Lu emits
gamma rays with 113 and 208 keV and beta particles of Emax 600 keV
with a physical half-life of 6.7d. Cytokinesis-block micronucleus (MN)
assay was applied in total peripheral blood cells after one hour of exposure
at 370C, washing three times with RPMI 1640 medium to remove labeled
octreotate. The results obtained indicated significant correlations between
radioactive concentrations (X) and the frequency of micronuclei in
binucleated cells (Y) (P<0.05). The equation for ['3'I-DOTA, Tyr3]
octreotate was Y = (0.01841 + 0.002880) + (0.9946 + 0.1452) 10-5 X and
for ["77Lu-DOTA, Tyr3Joctreotate was Y = (0.01641 + 0.001641) + (0.5404
+ 0.04642) 10-5 X. Comparing the slopes (Y = a + bD), [DOTA, Tyr3]
octreotate labeled with '3'l was more damaging than that labeled with
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77Lu (P<0.05). One of the limiting factors in radionuclide therapy is the
dose absorbed by normal tissues. The higher genotoxic effect in
lymphocytes exposed to 13!l compared to '"7Lu could be the consequence
of differences in ionization field caused by gamma and beta particles. The
dose-response curve allowed us to measure the genotoxicity of these
compounds in peripheral blood lymphocytes and will help us to check the
absorbed dose in peripheral blood of patients, analyzing the MN frequency
before and after treatment.
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